Abstract. The penis is an extremely rare primary site for malignant melanomas, and the clinical presentation may vary greatly. We herein present the case of a 71-year-old male patient who presented with a 6-year history of two slow growing, asymptomatic red macules on the penile foreskin. On physical examination, the mobility of the foreskin was good, and there was no metastasis on computed tomography and magnetic resonance imaging. The patient underwent segmental circumcision for treatment and histological diagnosis, and the histological examination revealed a malignant melanoma. As cancer cells were identified at the edge of the tissue specimen and computed tomography-positron emission tomography revealed increased uptake of 18 F-fluorodeoxyglucose in the penis, wider resection and a right sentinel lymph node biopsy were performed; both specimens came back negative. Two years after the surgery, there has been no evidence of locoregional recurrence or distant metastases. The aim of this report is to alert physicians to include melanoma in the differential diagnosis of red-pigmented lesions of the penile foreskin.
Introduction
Malignant melanoma of the penis is extremely rare, accounting for <1.4% of all primary penile malignant lesions and 0.1-0.2% of all extraocular melanomas (1, 2) . Malignant melanoma of the penis occurs most frequently on the glans penis (55%), followed by the prepuce (28%), penile shaft (9%) and urethral meatus (8%) (3) . As malignant melanoma of the penis is rare, the pathogenesis and risk factors have not been well established. At the time of the first visit, malignant melanoma of the penis is often in an advanced stage, and ~50% of the patients develop metastatic lesions to the inguinal region (4) .
The primary treatment of melanoma of the penis and urethra is surgical, although there is a lack of consensus regarding the extent of treatment that is indicated (5) . We herein present the case of a patient with malignant melanoma of the penile foreskin who underwent circumcision for histological diagnosis and treatment.
Case report
A 71-year-old Japanese male patient presented to the Department of Urology, Okayama University Hospital (Okayama, Japan) with two non-healing lesions on the penile foreskin, which had been growing gradually for 5 years and had enlarged over the last year. The patient's medical and family history was unremarkable.
On physical examination, two hemorrhagic red-pigmented lesions and an ulcer on the penile foreskin were observed (Fig. 1) . No metastasis was evident on computed tomography (CT) and magnetic resonance imaging, and the foreskin had good mobility; thus, the lesions were considered to be confined to the foreskin.
Segmental circumcision was performed for histological diagnosis and treatment. The histological examination revealed a malignant melanoma. The atypical melanocytic cells proliferated in the dermis and invaded into the basal cells of the epidermis (Fig. 2A) . The tumor thickness was 11 mm, and the surface was ulcerated. According to the classification of the Union for International Cancer Control, the tumor was stage IIC (pT4bN0M0). No tumor cells were detected on the resection margins of the specimens; however, the distance of the lesion from the margins was <1 cm. In addition, positron emission tomography (PET)/CT revealed increased uptake of 18 F-fluorodeoxyglucose in the penis (standardized uptake value=3.23; Fig. 2B ). Considering the possibility of the residual tumor or metastasis, an extended circumcision and right sentinel lymph node biopsy (SLNB) were performed following sentinel lymph node scintigraphy with Tc-99m-phytate (Fig. 2C ). There were no histological findings consistent with residual tumor or metastasis (Fig. 2D ). Adjuvant interferon treatment was initiated, although it was discontinued due to intense pain associated with the subcutaneous injection. The patient remained alive and had no recurrence at the 2-year follow-up evaluation on January 2018.
Red nodular melanoma of the penile foreskin:
A case report and literature review Discussion Primary malignant melanoma of the penis is extremely rare. Malignant melanoma is one of the most aggressive tumors, as it can metastasize to any tissue or organ without symptoms. The incidence of melanoma is rapidly increasing, with an overall rate of 33% in men and 23% in women between 2002 and 2006 (6) . As a primary lesion, melanoma of the penis accounts for <0.2% of all melanomas and 1.4% of all primary penile malignant lesions (1,2). Penile malignant melanoma most frequently involves the glans penis (55%), followed by the prepuce (28%), penile shaft (9%) and urethral meatus (8%) (3). Malignant melanoma of the penis is mainly a disease of the elderly; specifically, men aged 50-70 years are most frequently diagnosed with this disease. By contrast, cutaneous melanomas in other areas of the body are mostly diagnosed in the 40-49-year age group. The 2-and 5-year overall survival (OS) rates for malignant melanoma of the penis are 63 and 31%, respectively, while the 5-year OS rate is ≥50% for cutaneous melanomas (7, 8) . This difference in OS may be attributed to metastasis at the initial visit. Although 84% of patients with cutaneous melanomas initially present with localized disease, 43-62% of patients with melanoma of the penis present with lymph node involvement. As penile lesions are a sensitive subject for men, there is usually a delay in seeking medical advice until the lesions enlarge (9); thus, diagnosis is usually delayed. The typical melanoma is black in color; however, melanomas may occasionally have a red or brown appearance, as in the present case. Red melanomas are frequently diagnosed as amelanotic melanomas (AMs), the incidence of which is estimated to be between 1.8 and 8.1% of all melanoma cases (10) . AMs lack pigment. The histological examination in the present case revealed minimal deposition of melanin pigment in the tumor cells; therefore, the pathological findings in our case were similar to those of an AM. Melanomas are divided into the following four clinical subtypes: Lentigo maligna melanoma; superficial spreading melanoma; nodular melanoma; and acral lentiginous melanoma. Among these subtypes, acral lentiginous melanoma is most common in Japan, and usually develops in non-sun-damaged sites, such as the soles, palms, or subungual areas. Our patient was diagnosed with a nodular melanoma, which is characterized by the highest malignant potential among all subtypes, with a large depth of invasion and frequent metastasis (11) .
Prediction of the clinical course of melanoma is mainly based on tumor thickness; however, the assessment of tumor thickness alone is not sufficient. Other important factors associated with the prognosis of melanomas include tumor diameter (≥15 mm), extent of involvement of local structures, and whether there is evidence of metastases to the inguinal or pelvic lymph nodes (12) . The American Joint Committee on Cancer (AJCC) staging protocol for melanoma, which is currently the most widely accepted, confirms that tumor thickness and ulceration are the most important predictors in the TNM classification (8) . Our patient was diagnosed with AJCC stage IIC (pT4bM0N0) melanoma of the penis.
The primary treatment of melanoma of the glans penis and urethra is surgery; however, the main area of controversy lies with the extent of surgery for localized disease (13) . In the 1970s and 1980s, some authors suggested an aggressive surgical approach, with total amputation of the penis, perineal urethrostomy, and radical inguinal, iliac and obturator lymph node dissection (14) . A recent study, however, recommends a more conservative, wide local excision (15) . Several prospective randomized trials have been conducted to define the surgical margins for melanomas, and it was concluded that margins >2 cm are not associated with a superior OS, regardless of the melanoma thickness (16, 17) . Based on the 2017 National Comprehensive Cancer Network (NCCN) guidelines, a 2.0-cm clinical margin is recommended when the tumor is >2.0 mm in thickness. In our patient, the foreskin maintained good mobility; therefore, the tumor was considered to be confined to the penile foreskin and a segmental circumcision was recommended. However, the clinical margin was <1.0 cm; thus, the resection was extended to 1.5 cm.
Elective lymph node dissection is not recommended in patients with malignant melanoma of the penis due to the low probability of positive findings (20%), and lack of impact on the OS compared with expectant management (18) . By contrast, SLNB is considered to be useful in the evaluation of melanomas with a thickness of ≥1 mm according to the NCCN guidelines. In the case of very thin melanomas (IA or B), the positive SLNB rate is low (≤5%) and is not associated with a significant benefit, while thicker tumors (≥4 mm) have a 34.4% positive rate (19) . To identify the sentinel lymph node, lymph node scintigraphy prior to biopsy is useful (20) . If the SLNB is negative, regional lymph node dissection is not necessary. As the tumor was thicker (11 mm) in the present case, SLNB was performed to detect metastasis following sentinel lymph node scintigraphy with Tc-99m-phytate.
The prognosis of stage II and III disease is poor due to the lack of effective systemic chemotherapy. It has been reported that six cycles of combination chemotherapy (decarbazine, carmustine, cisplatin and tamoxifen) achieve an overall response rate of 45% and a complete response rate of 12-14% (21) . It is considered that 5% of patients with stage III melanoma may be curable (21, 22) . Several trials have demonstrated that treatment with high doses of adjuvant interferon in high-risk melanoma reduced the risk of recur- rence and prolonged the median disease-free survival (23, 24) . The Eastern Cooperative Oncology Group trial E1684 demonstrated that an adjuvant high-dose interferon regimen increased the median relapse-free survival (RFS) from 1 to 1.7 years (P=0.0023), and the OS from 2.8 to 3.8 years (P=00237) compared with observation alone (23) . Ipilimumab, which is a monoclonal antibody targeting the immune checkpoint receptor CTLA-4, has also been approved for adjuvant treatment of patients with completely resected stage III melanoma, with reported improvement of progression-free survival and OS (25) . Adjuvant radiation therapy decreases lymph node field recurrence; however, RFS or OS exhibited no statistically significant differences, whereas grade 2-4 toxicities occurred frequently (26) . In our patient, the melanoma was thicker and considered to have a high risk of recurrence; therefore, interferon was attempted as adjuvant chemotherapy.
As late recurrences (>10 years after diagnosis) are well-documented, it is recommended that all melanoma patients undergo skin examinations and surveillance at least once a year for life according to the NCCN guidelines. Among patients with stage IIB-IV melanomas, a comprehensive history and physical examination with specific emphasis on the regional nodes and skin should be undertaken every 3-12 months for 5 years, and annually thereafter, as clinically indicated.
Malignant melanomas of the penis, particularly the penile foreskin, are extremely rare. Early detection and diagnosis are associated with a good prognosis, as early melanoma is curable. Thus, early and appropriate aggressive surgical therapy following effective adjuvant therapy is recommended. In the present case, melanoma was not diagnosed at the initial examination due to the red color. However, physicians should bear in mind that the clinical presentation of malignant melanomas of the penis may vary greatly. The present case may assist physicians reach an accurate diagnosis in future cases of malignant melanoma of the penile foreskin. 
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